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ABSTRACT 

This report focuses on the necessity and advantages 
of recycling. Following an introduction, the report is divided into 
five sections, addressing respectively: the necessity of recycling; 
waste paper recycling; aluminum recycling; iron and steel recycling; 
and three steps to a "recycling society." These steps include: (1) 
reguiring that consumers pay full costs of materials they use and 
requiring efforts to reduce energy price subsidies; (2) building 
world markets for scrap paper, aluminum, and iron/steel; and (3) 
efforts to insure greater collection of wastes. Incentives, 
information, or the threat of fines and non-collection of garbage are 
suggested as ways to implement the latter step, one which would also 
reduce environmental subsidies, promote international ^crap trade, 
and soften the impact of higher energy prices. Potential for 
recycling, recycling trends, and special technical and political 
circumstances are among the topics discussed in the sections on the 
recycling of waste paper, aluminum, and iron/steel. (JH) 
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Introduction 



Epimetheus, Prometheus vounger brother, precipitated the 
worldS first mat. rials crisis. Charged with allocating the 
earth's resoune;> to its ueatures, he gave* wings to some, bhcllb 
to others, but was so recklessly extrav agant that he ran out 
before lie came to human beings. Prometheus sohed the crisis bv 
stealing fire fruin the sun and giving it to mankind, With energv, Hit: 
ultimate 1 resoutce, humans could rore\er fashion tools and shelter 
from the abundant elements in the earth* 1 

Tht; essential truth of the Promethean th convey both great hope 
and concern fur sustaining human society. Energ) transforms trie 
earths most common elements into materials humane cdn use* Trees 
use sunlight to product uooci virtuall} from thin air, 93 percent of the 
weight of the great mass of a tree corner from carbon dioxide taken 
from tin* atmosphere/ Society similarl) applies cnerg) to process 
ubiouilous minerals. Silicon, aluminum, and jron Lompose 40 percent 
of trie earths crust, and from them mankind bakes* bricks and ce- 
ramics, blows glass, and refines pure metals. Iron and aluminum, in 
fact, constitute 94 percent of the metals used today/ 

Wood, iron, and aluminum art now among mankind'* most impor 
Lint materials, and the) ujII be the basis of a sustainable future. But 
the future a\ailabilit> of thest: basic building blocks is clouded b} the 
uncertain future of energ>, a resource with painfull^ obvious con- 
straints/ Sunpl) maintaining current levels of material* production 
will require prodigious quantities of energj. World steel production 
alone consumes as much energy annuall) as Saudi Arabia produces. 
To increase worldwide per capita use of metals to U.S. levels would 
require the energy output of seven Saudi Arabia b, or 40 percent of 
current total world commercial energ> consumption. Mali) people 
still lack basic matetiai amenities metal for water pipes, wood for 
housing— and the world population is still growing. Kec>cling, fortu 
natel), can cut the energy required in materials production b> 50 to 90 
percent, and thus help narrow the widening inequity between the 
world's rich and poor. 



I nmiLt hkv to thank Ikfbhd Luiki, Durd Dtr^^r J Kih3jic> UnunK I lull) L 
Sttstin Mill for assistance in preparing litis publiedtKHv 



Throwing an aluminum b^a^t 1 container wastes as much 

energy ds pouring out a <lJH ha If filled with gasoline/ Palling to 
recycle a daily edition of the UWwiyiuij A^f or Unulon Time* wastes 
jusi as inu\h. Be^au;>e the production and consumption of energy in 
wood, alu nd steel pro^^ing create severe environmental 

problem*, environ men Li I protection requires recycling. 

Remhng also otters a substantial reduction in the cost of veasfe 



Solid waste disposal ^osts $30 to SI 00 per ton and represents a major 
budget item fur mam ulies_' Y Resident* often react strongh against 
run mg dumps li^atcii near their home*. The prospect of achieving a 
40 percent reduction in solid waste, as some ciijesjiave done, pre- 
sents leaders with a tangible political and eumonik opportunity. 

ReLyvhng thus saves energy and expensive raw materials, protects 
the environment, and aits waste disposal a*sts. Despite these advan- 
tages, otih about \me-i|iuirk a r of the world's paper, aluminum, or 
steel is re<.o\ervd for reuse. Nevertheless, certain countries have 
made remarkable progress, and this progiess has Ken promoted by 
common factors, Areas with high energy costs, scarce raw materials, 
and a strong desire to protect the tnvironmont have performed best 
in reiAiling* These cities, stales, and countries have developed mar- 
kets for the v\aste products thev collect, and they have facilitated 
collection in a wide vanetv of way s. Main countries luUe invested in 
recyi.lmg equipment e\eii w hen" lot all} available scrap has been in* 
suttictent to satisfy demand. Thev have imported waste paper, .scrap 
iron, and aluminum scrap and ^u have contributed to recycling else- 
where* Their investments have saved capital and energy and have 
improved their afrihh to compete tn international markets by re- 
ducjngdebt, iniLMuvjng trade balances, and reducing the cost of their 
paper, iron, and aluminum. A large international trade in recyclable 
material* luis developed, in fad, providing a powerful new tool that 
can be used to transform a wasteful world materials industry into one 
that is sustainable 
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"Throwing away an aluminum beverage 
container wastes as much energy as 
pouring out a can half-filled 
with gasoline/' 



SucieU in ninth like a tree thvit ma\ fabricate abundance from "thin 
air" but remains absolutely dependent upon small quantities oi nutri- 
ents taken hum tin 1 soil. A French journal recent lv asserted, Tor 
industrial soviet) , manganese and vanadium are mure precious than 
gold," and warned that modern civilization would be impossible 
without exotic metals. Chromium, manganese, magnesium, cobalt, 
Jiul platinum arc to societv what nitrogen, phosphorus, potassium, 
and mi I fur are to the green plant, strategic materials, Clin mium 
hardens steel and protects it lioni rust. Cobalt provides strength and 
high temperature endurance to turbine blades and elet-tromagnets. 
Magnesium strengthens aluminum/ Exotic metals b) definition do 
not exist hi abundance in the earth's crust and are not uied in huge 
quantities Cxtept tor copper and lead, industr> recjcles \erj small 
percentages of these materials, Technologies ior recovering exotic 
metals are slouk developing, however, and will be iiKreasinglv ap- 
plied. Because t-liromium, manganese, magnesium, and topper fre- 
quenth ser\e a* allov the\ uin be recycled in concert with the base 
metals iron and steel and aluminum. Precious metals need to be 
recv cled more efficient]) as the) become scarcer and more expensiv e, 
qr replaced b\ more abundant substitutes. In tins context, the Pro- 
methean m\th is reassuring. Materials ma\ be retjcled or pioeeised 
from low -grade ores as long as energ) is stiflicientl) available and 
affordable^ And even if the exotic metals mu*>t be processed from verj 
low grade ores, the quantiU of energv required should always be 
manageably small." 

Iron, aluminum, and wood take priority in receding beciUi£>c their 
production requires piodigious quantities of energv and causes major 
en\i ron mental problems. AImj, their abundance should satisfy de- 
mand for base materials in the foreseeable future. Amonjj resources, 
however, wood Jakes a special place, Wood is both a fuel and bmld 
ing material. It is the raw material for paper, It will replace oil as a 
feedstock lor chemical^ production. And it is renewable. Sustaining 
the world's forests, ahead) being depleted faster than the) are being 
renewed, ih a special necessity. \et progress in receding paper has 
been nowhere near as dramatic as in aluminum, aiid the paper re- 



eve ling industrv Joe;? not even approach in si/.e th<it of iron and steel, 
dull material requires different recycling technologies, policies, and 
markets. The lAjnstraints on reading maj differ from resource to 
resource as much a* trade barrics tor iron scrap differ from tax 
subsidies tur timber harvesting. Tie resolution of constraints may 
require action on p]»mes a* different us local zoning boards and inter- 
national trade commAsMun*. Each resource, it;? potential for recycling 
and its special technical and political circumstances, must be con- 
sidered in turn. 



The Virtue of Necessity 



Rut v cling has been iin environmental goal for a decade nou, but only 
a fe\v areas of the world ha\e made significant progress. Voluntary 
recycling efforts hase brought some success, but progress has come 
about mamlv in response to necesMtv- Countries that p ac increased 
materials reejdmg nave been motivated b> three main factors: short 
supply of ran materials, high energj and capital costs for processing 
materials, and high environmental costs in materials production ana 
disposal. Countries that huve failed to make progress have generally 
masked necessity with pi ice control* and trade barriers. Those that 
lune succeeded, however, have turned their handicaps to advantage. 
They have cut both ?nujonmental and economic costs of materials 
use. 

Metals recover) reduce* pollution. U^ing coke in iron ore reduction 
produces copious quantities of airborne particulates, including car- 
allogenic substance;, such as beiuopjrene, 111 Recycling iron and stcei 
reduces these particulate emissions by 11 kilograms per metric ton of 
steel produced, Recycling iron and steel cuts coal ana iron ore mining 
wastes bv 11,000 kilograms per metric ton recycled. These solid 
wastes, unless handled properly, can contaminate surface and 
groundwaters with and and toxic metal drainage. Recycling alu- 
minum reduces air emissions associated with aluminum production 
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"Countries that have failed to make 
progress in recycling have generally 
masked necessity with price controls and 

trade barriers/' 



b\ 9b percent. (See Table L) B) doubling worldwide aluminum re- 
ader) rates, u\er a million torib of air pollutants including toxic 
fluoride — would be eliminated, 11 



Table 1: Environmental Benefits of Recycling 1 




Paper Aluminum 


Iron & Steel 


(pirnx-nt) 




Energy Use Reduction 30o5 ; 90-95 
Spoil & Solid Waste Reduction 130' 100 
Air Pollution Reduction 95 95 


60*70 
95 
30 



'l'mi'fll ivkiudion m BTLss U>ns* l^I w^tv, lanbuf parliuiJatvs*, tU.-, per tun \ti maUriiil 
prudtitvri ln>ni ft T h.r» tc ^mbu^lu>n v\ tulh wmiKUUa] ljIlt^v miJL ^%ouJ 

tt5»*Jut5». *M%w than o I 1 pii\int ndiklwn tt> pi>v^bk pvuntis ut na&k 

ftipur is ivijuirvd lij pi%>duti' i>ul - |ajui]J uf jeyivlvil pjptr. It all pupvr ^ui rvtAdud, 
the w i <\*\e rediidion, i>i coium?. wuld \><\m\ only 100 porccni. 



Sources R.C. Zk&\v\ ft ill., /mjmJ&ij/ I ir^fi iim/ Rivi/dtif SJu'J uuJ .MutmtiMti (VVtibhui^ 
- Ion, D.C. LLS knvironnuTt.il rrulcrtiun Agun^% r IV7f>>, and IViMt fti/vf 
j^i L tL>iirj/ iPans* UrajiiUhrtiun tol Lurtiumiv Co-opvrtfJk>n .nut Pw\vU»pnun^ 



Taper recycling help*? preserve furebtb. Papei product u^e about 35 
percent of the wurld s annual cornmerual wood han ebt, a share that 
will probably grow to 50 percent b> the >ear 2000." "Although a 
bangume attitude regarding the btate gf the world'b forebtb holds a 
eertam following, there ib little reason for complacency. The world'b 
tropical hardwood forebtb will probabl> decline by 10 percent by the 
end ot the tenturj. The boftwuod forebtb of webUrrc Russia lia\e lung 
be^n harvested at lionbubtainable rateb. The buftwood furebtb uf cen 
tral Europe maj be killed b) air pollution b\ 1990, and the rebulting 
deehne m woud production ill onlj shirt additional pressure to 
other forests. 11 The United Stat^b producer a third of the world's 



commercial rore*t product*, and its forest* uuuld be expected to take 
up much of ihi* *laek. Put har\est of mature softwood forests in 
the United State* ha* exceeded replacement for seven! decades. 
Fndustr\ -ow ned forest*, in tact, tun e been cut *u heavih that mature 
tree* have even depleted at an annual rate of 1 to 2 perzent, app'hr- 
enlly since Hie early fifties. , " L -- 

Stati*tics exaggerate the volume and inle^rit) of U.S. forest*. In the 
United Suites, a torest is defined a* an area a* small as one acre that is 
20 percent an e red by trees. Mature softwood trees ore defined as 
tree* o\er nine Jiiche* in diameter, though this* criterion describes a 
\ery \oung forest. The forests thu* ma\ not be as ample as many 
imagine and nid> require additional prelection. Intensive!) managed 
loresl.s will not retain the *pecies dn ersiU of natural forests and will 
not be a* re*ilient against di*ease and pollution. Adv ocates of more 
intensive bartering in the United States point out that "growing 
*lock" ha* been cut at rate* far below replacement, but ihese advo- 
cates ignore the fact that, a* the Wall btrcet /*wM put it, "these 
fore*ts t ire neither deep, nor dark, nor lo\eh. ,rH Much of what Is 
called forest can neither satisfy human aesthetic needs nor produce 
commercial timber. 

Paper reculmg can help *atiM\ additional paper needs lor years to 
vome. On"l> 25 percent of the world's papei is now recycled, though 
no technical or etononlic rea*on* prevent the doubling of this share 
by the end ot the century . Rec\ cling half of world paper used Unlay 
yvould meet almost 73 peuent of new paper demand, and this would 
free eight million hedare** £0 million acre*) of foreslland from paper 
production, an area eijual u> aboul 5 percent of Europe'* forestland. 
But projections t>t the future u*e of the wa*le paper resource are for 
le** optimistic, rtankiin Assouates, a consulting firm specializing in 
paper recycling, project* that lecyUed paper will suppl) only 28 
percent of world paper production in the year 2000. * 

Le*^ well known are the economic benefit* ut materials recycling. 
Producing paper, aluminum, and iron and steel from secondary in- 
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"Investing in paper production from 
waste paper instead of pulp can save 
about 50 percent of investment costs/' 



*tead of virgin materials tvpicallv cuts mv cstmenl costs by one halt 
compared to conventional production, *ind, depending on the prod- 
uct and the countrv, c*in cut total costs significantlv. Debt-ridden 
developing countries and their lenders could often double the pro- 
ducttvitv of the scaru capital available to them b\ investing in seeon- 
daiv lather than pitmarv materials production. Investing in paper 
production horn ^caste paper insteacf of pulp can savt: about 50 per- 
cent of investment costs* 1 Because energv cost** also are locc^r for 
paper rcc\ cling, recycled papei can compete fav orabh in mall) paper 
markets, depending on the cost of collected paper, The initial in v est- 
men! costs for producing aluminum and iron and steel from scrap 
instead of ore are 25 to r>0 percent louer, and total production costs 
can be 10 to 30 percent lower. 

Mam nation^ continue to mask the giouing necessity of capturing 
rec> claims benefits. The) subsidize energ\ ut>v with price controls, 
production ta\ incentives, and the uncontrolled environmental cost 
ot producing and using encrgj in materials piocessing. The full cost 
ot energvinlensne materials is not accurately represented in their 
puces, and the incentive to reduce these costs is diminished. The true 
cost of energv includes the cost of damage to forests from acid rain, 
human health from paiticulates, human ami acjuatk populations dis 
placed b\ hydroelectric projects, and soon. Solid v\aste disposal exists 
usually are paid in geneial taxc^, not bv persons uho create naste, 
leading no incentive to reduce the cost of Haste- Export barriers have 
been erected specifically to reduce the price of metal scrap, a measure 
that reduces the incentive to collect scrap and makes it less available 
os a substitute for primarv mateiials. Countries perlorming best in 
recveling have avoided these pitfalls* 



Waste Paper Recycling ; 

World vcaste paper consumption has increased 140 percent since 
19to, Paper cunsumption has doubled. o\ er the same period, how- 



evei, so the share of paper rec)cled has changed onl) ^hghtK, from 
20 percent in 1%5 to 24 percent in 1982. Despite the worlds poor 
paper recycling record, certain countries have achieved much higher 
rates of recycling than others. (See Table 2.) Moreover, much prog- 
ress has been made only in the last ten yearii. (See Table 3.) 

Japan, the Netherlands Mexico, South Korea, and Portugal lead in 
waste paper recov er\ \>r use. Japan in 1980 collected almost half of the 
paper it consumed, the Netherlands recovered 44 percent of its paper 
in 1W0, and has led the world for decades in paper recycling. 

Why do some countries perform better than others? "Fiber rich" 
countries such as Canada, Norway, the United States, and Sweden 
have not excelled, recycling 18, 23, 26, and 34 percent, respectively. 
The United States, however, is in a category by itself. Though it 
recycles onl) a quarter of its paper, it nevertheless leads the world in 
exporting waste paper. 

The admirable paper reading performance of Japan, South Korea, 
Mexico, the Netherlands, and Portugal has been predictably pro- 
moted by necessity . These 'fiber poor countr s, without substantial 
forests available* for pulp wood harvesting, have been pressed by 
price and scarutj to conserve waste paper. This* may be partly a 
matter of choice for the Japanese since the) have substantial forests 
on their northern islands that thev do not heavil) exploit South 
Korea has made great strides in reforestation, but still places heavy 
demand on its forests, cspcjallv for firewood. South Korea, Port- 
ugal, and Mexico doublv contribute to waste paper recovery. They 
ha\e high national rates of waste. paper recovery, and the) import 
waste paper. 

Markets first, collections second," should be the philosoph) of recy- 
cles according to Ronald Rostnson of the National Association of 
Rec) cling Industries in the United States/ 1 ' That is, the first priority jn 
materials recjciii\g polic) should be to establish demand for re- 
c>c(able products. If markets are established, collection will follow. 

H 



Cuuntnos MiLLChhfuI in rt i t>tling, huut^t-r, lu\t h simultaneous!) 
tdbloht'd markt j tb and tmuurugcd tuIk'Uiun with strong measures. 



Table 2. Taper Use and Waste Paper Recycling, Selected Countries, 

3978-80 





Annual Paper 
Consumption Per Capita 


Recovery 
Rate* 






i — 

(percent) 


Mexico 


n.a. 


50 


Japan 


326 


45 


Netherlands 


347 


43 


Spain 


156 


4C 


South Korea 


87 


38 


Hungary 


132 


37 


West Germany 


346 


35 - 


Sweden 


477 


34 


Italy 


205 


29 


Brazil 


64 


29 


Australia 


295 


28 


United States 


580 


26 


Canada 


417 


18 


Philippines 


22 


16 


Nigeria 


7 


2 


World Estimate 


80 


24 



•Wj^k- paper collated .is* a pmcni ut papt'i ojnbumptit-n, ihivt >wi ii\ira£t\ 197# SO 

Source: Waste ftjjvr Pate, li**'!* tRtirnt'. Food and A^rKuJlun. Or£4ni/4lh»n Ok 
United Nations April 1981) 



24 Table 3. Waste Papui Roto\or> in Selected Countries, 1960-80' 

1960 1965 1970 1974 2 1980 3 



Australia 


n.a. 


Id 


n.a. 


23 


28 


Austria 


22 


25 


30 


30 


33 


Canada 


U> 


15 


19 


IS 


19 


Dennurk 


21 


13 


18 


28 


27 


France 


27 


'27 


28 


31 


30 


West Germany 


27 




30 


32 


35 


Italy 


15 


17 


21 


28 


30 


Japan 


n. a. 


37 


39 


39 


47 


Netherlands 


34 


34 


40 


46 


44 


Norway 


16 


20 


17 


21 


22 


Spain 


25 


28 


28 


32 


38 


Sweden 


26 


21 


22 


28 


33 


Switzerland 


33 


33 


31 


40 


35 


United Kingdom 


28 


29 


2 l > 


28 


34 


United States 


n,a. 


22 


21 


24- 


27 


World Estimate 


n-a 


20 


2r 


24 


25 



lor [*»7S through L'tfit 

Snurces* U f £4 milium U»r Lit'iii'iHu Ui uj.xKiiiMti ^iiv-l l\v l lupmi. lit (1%0 W74), 
Uiiik'd \aimiis F ooJ .iiu! A^rnulttJiv Orfrini^lion ]1<W0| 



SiKve^ in Japan and the Netherlands has been moth a ted In twin 
nevehsitic*. in addition to being "fiber poor/" both are crowded, 
land-pooi iuuntrv±> with population* ^trough opposed to waste 
dumps. Thesv tutors together dro\e up both the eionomii and Hie 
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political iosts uf wasting paper. Importing finished p^per was ex- ^ 
pensne, and the Japanese people passionately opposed location of A3 
dumps near their homes, makim* it politically costly for leaders to 
ocernde residents protests. The Dutch ha\e similarh opposed land- 
fill disposal of municipal waste. Since 20 to -10 percentof Japanese and 
Dutch municipal solid waste is paper, paper recycling offers a con- 
siderable reduction in waste disposal problems. 



Japan s success in iec> cling began with the pressure of demand, since 
Japan is the world s, second large* t consumer of paper. But citizen 
pressure for environmental protection played a ke> role. Demand for 
waste reduction and forest protection pushed Japan into recycling as 
mueh as markets pulled it lo a high rate of paper recovery. The 
market tor waste paper created by the high paper demand and scarce 
torebt resource* satisfied the firM "criterion. The solution of the second 
criterion, effeutne collection, lias been achieved with surprising di 
vcrbity- This suggests that collection can be made to work in any 
number of circumstances, as long as collected waste can be sold for a 
reasonable price. 



Japan * efforts in icculing ha\ e historical root* but began in earnest 
in the mid-sixties. Now about 10 percent of JapanS total municipal 
waste is recycled, and efforts are continuing to increase this pro* 
portion. One of the first programs in japan resulted from the efforts 
of a private entrepreneur who in 1966 persuaded the j£ou*rnm?nt of 
Ueda Gtv to pa\ him a portion of the \i\ aided costs' of landfilling 
the material* that his firm rcy\ Lied. The avoided cost is the expense 
baved by waste reduction. The city found it cheaper to pay a small 
recycling incentive* than to pay a larger amount for waste disposal 
The plan require* residents lo" separate refuse intc> combustible and 
noncombu^tible muteiiaL Qas* is separated by hand at the dump and 
terrou* metal remo\ed by magnet. CHoralk refuse disposal has 
dropped bv 8 percent. 21 




Hiroshima has achieved stunning success, disposal of raw refuse has 
been reduced b) 10 percent since 1976, The Gt> Environmental Pro- 
ject Bureau helped organize participation of student clubs, parent- 
teacher organisations, and similar groups to teach and encourage 
uti/ens to sort and prepare then garbage for collection. These organ- 
izations contract with waste haulers who deliver the material to recy- 
cles or to the ulv, Pa)rnents go to the nonprofit groups at or above 
market iates, with a subsidv made possible by savings from avoided 
landfill fees. Citizens are urged to sort their tras?h into three main 
categoric paper, nonreturn^ble bottler and cans, and non- 
combustibles. Paper is carried to local paper collection centers located 
within ,a feu blocks of most residents throughout the citj^Other 
items are placed in special bins ^nd are collected separately- 3 " 

Thy sue and densit) uf Hiroshima's population (878,000) obviously 
has facilitated its recycling success. The small less dcnselv populated 
suburban town of ^tizuho, however, vvitn a population of only 
22,000, sported similar results. As in Hiroshima, citizens' organ- 
izations are used to encourage reveling. But instead of paying 
groups for garbage recycled, the citj itself contracts for collection, 
Kecyjables are then sold, with the Jtv keeping 40 percent of the 
revenues and paying bQ percent to the ^ommunitj groups responsible 
for promoting source separation, 2 ^ 

Another means of overcoming obstacles to collection has been derw 
unseated in Tuchu citj, a suburb of Tokjo with a population of 
187,000, The cit) purchased the nece>sar) recycling equipment and 
pays a compan) a fixed fee for its operation. Thus, the obstacle of an 
insurmountably large up front capital requirement for the private 
firm was avowed. An incentive to increase the firm's performance 
was added b) allowing the firm to keep 20 percent of tile revenues 
earned from the^ale of reveled materials abo\e the cost of collecting 
the refuse and operating the facilitj. In the Shiki district, the govern- 
ment also made the initial capital investment in equipment, but 
turned its operation o\er to a firm to which it pajs no fee. Instead, the 
firm earns all of its revenues from sales of recycldbles. 
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"The Japanese make it easy to 
participate and difficult not to participate 
in paper recycling." 



We have to tilling [wasteful] culture from the verj roots/' asserts 
Muneo Matsumoto, an official in Khkhida, "the garbage capital of 
Japan." Machida boasts that its new reeling program of source 
separation and computerized processing rc^VcIes 90 percent of the 
uh * garbage." 1 Frogress such as this flows from the legendary dis- 
cipline of the Japanese, their proclnitj for efficiency and their will- 
ingness to cooperate and solve problems. The grassroots information 
sjistcm pro\ ided bj citizens and citizens' groups works well, appar- 
ent!} as a result of the incentiv es pro\idecf the groups. The Japanese 
make it ea*>) to participate and difficult not to participate in paper 
recycling. 

The Netherlands" approach to waste paper collection has been differ- 
ent from Jjpan^, but has been just as successtul. As in Japan, neces- 
sity motivated national and local governments to ensure waste paper 
rec\cling. Both fiber resources and land for waste disposal have been 
scarce. The Netherlands has historically achieved the bett paper re- 
cycling record in the world, using a few key policies to make the 
marketplace work belter. Tor example, the government established 
the world's first waste exchange a free brokerage service to match 
bu>cTi> and sellers of waste, The government has al^o attempted to 
sLibilue the tjpical boom and bust cjcles in rvxjelables by establish- 
ing buffer stocks. " The recjcling industrj is particularly vulnerable 
to vvild cyclical swings in the market, and the recent recession ha* 
been the wori>t fot the recjcling industrj since the Great Depression. 
Buffer stocks enable collectors of waste paper to sell to the 
government-established fund when prices drop below a pre* 
determined level. The stock is sold when prices go up again, and the 
kind js therein replenished. Some economists sa\ this approach is 
costlj and sometimes counterproductive. It is difficult to match its 
operation with the needs of the market and thu> to avoid undesired 
market distortions, the approach has been used both in Japan 
and the Netherlands, the two leading nations in paper recjcling, and 
may merit further consideration.** 

The Netherlands stronglj promotes source sepaiation, though differ- 
entlv from Japtin, Whereas Japan has relied more on awareness, 
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information, mcenti\es, and aimics of nonprofit organisation;?, the 
Netherlands simple, enacted a law requiring soarce separation in all 
municipalities that ha\e contracted tor collection of waste paper. This 
fact reinforce;* the observation that any number of policies ma\ be 
applied to effect recycling once societies decide to do it. 

\fanddtor\ source separation has recent!) betn applied with success 
in the United States. Islip, New York, was sued u\ the state to halt 
land tilling, partk because its landfill was contaminathig under- 
ground water and ivtejsing vinyl chloride into the air/ A court 
settlement reuuued the ciU to initiate rccjclin^. In a program dubbed 
WRAP, for Wednesday Reculables Are^Picked (Up), residents may 
be fined up to $230 for noncompliance. v No ma|or enforcement ac- 
tions ha\e >et been needed, however, because a 50 percent com* 

luin^-c rate has exceeded the city's capability to handle reevclables. 

i\e mspei*or;> putrol the collection and issue warning tickets to 
households failing to comply. A household that has been warned 
several times but does not couperate eventually will face noiv 
collection of its garbage, ° The collection program, moremer, has 
succeeded without costh investments in sophisticated engineering 
devices. Residents simpf) place recvctables in containers with glass 
and cans on tup and paper underneath. The utv sorts ferrous material 
with magnets and the rest by hand, as in Uecta City, Japan. 

To encourage market development, the Scandinavian toimtries hace 
a cooperative wast- exchange, Sweden, in faci, helps industries with 
hazardous \\a*tes Jlt id buyers who can put the material to productive 
Ose^ A West German waste 1 exchange founded in 1974 ha.s brokered 
over 20,000 offers and requests fui recyclable materials, and has 
expanded into Austria, Switzerland, northern Italy, and r ranee. ^ But 
the experience in most of these countries suggests that information 
and market assistance, though necessary, L ire not sufficient to reach 
high levels of materials rewclmg. 

Necessih js the mother of collection, and uneven distribution of the 
world's forest lesourccs provides sumv nations with local abundance 
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"In South Korea/ imported waste paper 
provides 40 percent of the fiber used in 
paper production/' 



despite global searciU. But just as wailing gasoline in an oil rkh 
country carries an uppurtunih cost in lo^t export .sales, so does waste 
of reciclable paper. It properh promoted, the new international mat 
ket ioi waste paper could supply a strung incenti\e to collect waste 
papei i 11151 II countries, The recent grow th ot international trade marks 
an important *tep in waste paper market development, International 
waste paper trade has grow a from almost nothing in the early se\ en- 
tios to about 10 percent of all waste paper collected, or 2 to 3 percent 
of .ill paper used in the v\ urld. The uiltie of this trade totals some $600 
million, depending upon volatile market prievs. 12 

South Korea anet Mexico now produce half of then paper from waste 
paper, and in Suvith Korea, imported waste paper provides 40 percent 
oi the fiber used in paper production. Almost half of Italv's paper 
production depends on waste paper, a significant portion of which is 
imported. Canada imports half of the waste paper it uses. This, 
unfortunate!}, is a consequence of the low collection rate within its 
own borders". Unhke Canada, most countries that import ^aste fMper 
Inue high internal rates of wa^te paper collection. (See Table 2,) 
Collection rate* in Japan, the Netherlands, South Koi .ind Mexico 
are the highest in the v\oild. The high percentages achieved in these 
countries are all the more remaikable considering that much of the 
paper the> consume cwpurted ab packaging for manufactured 
good?. 

The United States now dominate* the inlet national waste paper 
trade, accounting for 85 percent of net sales. The significant expan- 
sion of trade between the United Stales, Mexko, South Korea, anil 
japan during the- se\ enties urn serve as a model for development ol 
wask* paper trade elsewhere. 

Chinu, for example, injghl offer an enormous market for waste papei 
exporters. Demand for paper will increase as China develops, but 
forest tesourt.es to meet this demand with wrgin pulp u ill be lacking. 
Similarly, India, the Philippines, and Thailand tould become largo 
markets lor readable paper/ 1 But obstacles to Irade loiiKI effectively 




block thib development, Though trade in waste paper hab bo far met 
with few serioub ^onbtiaintb, beveral factor have kept it below its 
potential. South Korea, for example, imposts a 10 percent import fee 
on \\ aste paper, Becaube thib paper comeb largeK from the United 
States and shipping rates are cMremel) favorable on lliib route, the 
tariff hab nut uuibeci paper exporterb great difficulties Under lebb 
favorable transportation terms, however, tariffb and constraints on. 
licencing importb would hinder ret^ling. Transportation, in fact, hab 
been the greatest impediment bo far. VVa^U paper trade between the 
United States and Venezuela has been crippled b) high rate&, and 
inadequate rail and road facilities ha\e hampered trade between the 
United Stattfb and Mexico- Another significant impediment hab been 
unbtable currency exchange rales. High values for the U.S. dollar 
have reduced U.b. exports of waste paper-* 1 

Paper recycling tan be promoted b\ treating or u idening eobt advan- 
tages, for reeled paper over paper made from virgin pulp. One 
advantage could be provided bv increabing the price of virgin wood 
pulp to reflect itb true economic value. In nationb whore mature 
boftuood furestb are harvebted faster than replacement, reducing the 
rate of hanebt would raibe the price of pulp clober to its lung-term 
economic value. Torebtb would thiib be afforded greater protection 
and wabte paper recycling would be encouraged. Paoer and wood 
prices need nut increase as lung ab additional quantities of waste 
paper are recovered and recycled, 

The United States government could make a major contribution to 
this* policy, bince it own* half of all U\S. softwood foro&ts. The U.S. 
Forebt Service significant!) affects the price of pulp by leabing large 
areas oJ national forebts each >eor regardlebb of market demand, The 
suspension or modification of this practice, coupled with setting a;>ide 
more publicty-ovvned forestb for wilderness and parkland, would 
reduce the environmental subbid) of the Ube of virgin pulp and in 
create the relative ottractivenebb of wabte papor. The United Slater 
ma) albu find it particular!) advantageous to acquire and protect 
forebts in the Southeabc where wood harvesting h growing rapidl) » 
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"Nations with waste paper to sell must 
assure would-be buyers that waste paper 
exports will not be restricted by 
protectionism/' 



The price of waste papei can be stubli/ed b> increasing demand for it r%** 
and In expanding its collection. Higher, more stable prices would /-J- 
provide an incentive for commercial waste paper collection- Local 
zoning ordinances to reduce landfill disposal of paper wastes, coir 
pled with broader regional or national laws requiring source sep- 
aration and mandatory collection of wa&to paper, will increase waste 
paper supplies and thus ser\e to present drastic price increases. 
Indeed, tile greater problem will be to maintain demand for waste 
paper. International markets will be essential for this purpose. On the 
other hand, there is a risk that widespread use of waste paper as a 
fuel in resource recover) plants could push its, price to levels that 
would preclude its use in paper production. 

Waste paper will not be used unless there is the means to use it, and 
this implies that a marked change is needed in investment strategies 
in the papermaking process. Following World War II, most Canadian 
and U.S* paper maker* built mills to exploit virgin pulp. A different 
t\pe of indl is required to make paper from waste. Priv ate Companies 
will be induced to build reading mills main!) bj policies that in- 
crease the price difference between v irgin pulp and waste paper. 



In developing countries, however, using cheap waste paper, domes- 
tic or imported, rathei than imported pulp or finished paper prod- 
ucts, has already proven economical!) attractive. International de- 
velopment agencies and financial institutions have begun to 
recognize the cost-cutting potential of investment in waste paper 
recycling in the Third World, The World Bank in 1982 contributed 
almost $1 million to improve the efficiency with which Egypt's out- 
casts and garbage pickers, the Zebaleen, collect Cairo's w astes- The 
World Bank has also supported a multi-million dollar project in Egypt 
that will recycle paper. * Investments in recycling waste paper in 
developing countries will lead to higher rates of international waste 
paper collection by creating a read) market. Nations with waste 
paper to sell must assure would-be bu)ers that waste paper exports 
will not be restricted by protectionism, p q 



Go\ eminent procurement of recycled papei stimulates recycling* Ex- 
isting law require the U-S_ government to purchase paper made 
from recycled fibers, but the Carter and Retail administrations have 
ignored this requirement. Thy state government of Maryland, how- 
ever, has effectively comphed with a similar low. Twenty -five percent 
of the state's paper now is recycled paper The Organisation for 
Economic Co-operation and Development also encourages procure- 
ment ot recycled paper for its own and its 24 member nations/ uses^ 

The use of waste paper as a fuel has created a unique problem, v. hat 
J, Rodney kdwaros uf the American Taper Institute calls "the worst 
threat to paper recycling/' This threat is "flow control" or govern- 
ment monopoly of the flow of waste material*. The opposition to and 
cost of landhlling has drawn municipal governments to the use of 
resource recovery systems, Vchich burn retuse to produce energy. But 



no\c being recycled, Akron, Ohio, for example, has built a resource 
recovery plant and has fought to control all waste products in the city. 
The plant's auditors successfully pressured the uU to ensure that all 
burnable waste uould fluvv to "the facility in order to increase the 
revenues generated by its energy s^Ie*, This meant that reeyclers 
collecting old newspapers, cutting* from em elope manufacturers, or 
conugated containers from supermarkets couhf be forced to deliver 
recyclable materials to the city dump so that these could be burned 
instead of recycled* As a fuel, waste paper has a value of about $20 
per ton, while readable paper has a \alue of S40 to $60 per ton or 
more. 

The Japanese, the Dutch, and others widely use incineration and 
energy recovery, but only after collection of recyclable waste paper. 
These facilities urn be si^ed in advance to account for paper removed 
for recycling. If they are not, however, cities will have a powerful 
incentive to discourage recycling. Many U.S. facilities were planned 
in the energy crisis atmosphere of the seventies, But, as David 
Brower, founder of Friends of the Larth, said as he spoke in opposi- 
tion to a resource recovery plant in his home town, they may be "a 
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"When governments attempt lo control 
energy prices, not only is energy Wasted, 
but recyling becomes less attractive/' 



good idea whose time has parsed. Some U.S. advocates of re- 
cycling call for a ledeial law tu protect recyclers from monopoly 
eontiol of muniupalities' wastes. Since the United State* has 34 en- 
ergy recoverv facilities in operation, 20 Hearing completion, and 
many others under consideration inborn m u nities facing shortages of 

s land! ill spaue\ millions of tons of recj clable vvaste paper could soon be 

\ "wasted' in municipal incinerators. 

Wherv governments attempt to control energy prices, not only is 
energy waited, but recyjmg beunnes less attractive. The United 
States*, for example, kontrols the price of natural gas, which ranks 
second only to w aste w ood as a fuel for the U.S. paper industry, As a 
result, the mduslr\ uses more natural gas and less waste wood to 
produce paper. Paper priv.es do nut reflect the true energy costs of 
production, and this in turn lowers the rate of paper recycling by 
decreasing the relative value of waste paper. Because the U.S. pro- 
dikes one-third of the world's paper, U.5* natural jjas price policy 
reduces waste paper demand throughout the world. 

Market dev elopment will remain a top prioritj for promoting waste 
paper recycling. Capital investment, advertising, procurement prac- 
tices, free trade, promotion, and pricing policies will all be required. 
But policies do not "just happen/' Policy implementation increas- 
ingly requires promotion bv both economic interests and citizens' 
organizations. 



Aluminum Recycling 

The meaning vil the Prumethean mvlh becomes clearer in the mak- 
ing of aluminum, one uf the must impurtanl metals to mankind 
Many aspects of mudem civilization, touh as air tra\el, would be 
virtually impossible wjihout affordable aluminum. Substituting alu- 
minum* for neavv steel in automobiles saves gasoline. Substituting 
aluminum for glass or steel packaging saves energy in transportation 
and mav allow easier, more efficient recwling* Vet aluminum pro- 
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dined from bauxite require* 20 time* as ninth electriuh a* aluminum 
produced from recycled metal. Bauxite and coal must be utrip mined 
in the proce**, and rivers t ire often dammed tu generate hydroelectric 
power for smelting. Discarded aluminum container^ ^puil the envi% 
run me nl. Despite Uie^e problems, aluminum will plav an important 
role in any industrial society, and so its efficient production and Use 
are essential 

The world ii> far frum achieving the technical potential for aluminum 
recycling* Some analysts estimate that 80 percent of all aluminum 
Ubed can be recycled. But less than 30 percent of world production 
came from recycled scrap in 198U E\en so, half of all aluminum 
recycled camt* from industrial wastes— scrap produced in the smelting 
or cutting and fabrication of finished products. 

The low worldwide rate of aluminum recycling is- caused in part by 
rapid growth in the production of durable cunsumer items such as 
appliances. These products last man) years and so do not boon yield 
their metal to recycling* Purchases of washing machines, re- 
frigerators, and automobiles in Brazil in the e^rly seventies grew at on 
annual rate of 24 percent.™ Countries such as Brazil, moving frum 
low to high per capita rates of aluminum consumption, or ex- 
periencing high rates of population growth, can expect somewhat 
lower rates of aluminum available* for recovery. But many countries 
such as Norway, Australia, and Canada have had high per capita 
rates of aluminum consumption for > ears, yet recycle relatively small 
amounts. (See Table 4.) Low recycling rates in the^e countries may be 
due to historically low energy prices. 

Since energy accounts for 20 percent of the cost of producing alu- 
minum from \ ir^in ore, the progress made in recycling in the seven* 
tics can be explained in part by energy price increases* (See Figure 1,) 
Great strides have been made in the United States, illustrating that 
modem society can adapt to increasing scarcity without sacrificing 
living standards, U.S. alummum recycling ha> reduced both envi- 
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'Aluminum produced from bauxite re* 
quires 20 times as much electricity as 
aluminum produced from 
recycled metal," 



runn\ental pollution and the need tu construct nev* power facilities, 9c 
thus freeing scarce capital for use elsewhere in the economy. 



Table 4. Aluminum Ute and Recycling in Selected Countries, 1981 

Aluminum Recovery 
Consumption Per Capita Rate* 




(pounds) 


(percent) 


The Netherlands 


21 


42 


Italy 


27 


41 


West Germany 


45 


33 


* United States' 


56 


32 


United Kingdom 


20 


28 


France ■ 


26 


27 


japan 


42 


•25 


Switzerland 


34 


21 


Norway 


42 


20 


Sweden 


34 


19 


Australia 


41 


16 


Canada 


36 


16 


Austria 


27 


15 


Brazil 


5 


13 


Mexico 


7 


10 


World Estimate 


7 


28 



'Aluminum collected a* a percent of consumplion, 

Source; Altttmmun bUtt&hutl Rt\ w for 19SI tWtfehmgtun* D,C. Tht j Aluminum Abso- 
lution, Inc , l%2), pp. 42*62. 
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Percent 

Source Resource* for the l uture 
tvut \SorUkvtitdt Institute 




I 1 t [ 1 

1955 I960 -1965 1970 1975 1980 

Figure 1; World Aluminum-Recycling Rate, 1955-81 



The United Stoics, the So\iet Union, Canada, japan, and West Ger- 
many produce t>0 percent of the worlds aluminum. .Adding Norwaj, 
France, Spain, Australia, China, Italy, and Great Britain brings ttfis 
total touier 75 pyKent-" Itah, West Germany, and the United States 
exhibit the highest rates uf Wondat) aluminum production. Itdl> 
produces 50 percent of iU aluminum from scrap, while West Ger- 
man) and the United States produce one-third from recycled alu- 
minum, ltalj \ performance \b particular!) mipresshe because its per 
capita consumption has long averaged less than liulf that in the 
United Stales and 60 percent that in West Germany^ 1 

Norway, often cited as an example of en\ironmcnUl *ensituity, di- 
recth rec>cles onl\ 4 percent of the aluminum it consumes, but ex* 



"The United States threw away 
more recyclable aluminum m the form of 
beverage cans than all" of Africa produced. 



ports large quantities of scrap, which brings Mil total to 20 percent 
Much of Norway V surap aluminum find;* it^ Hay either directly or 
mdiretth to Italy, indicating the importance of international trade in 
recsdables. The bu\ let Union, the world's second largest aluminum 
producer, altogether reu\ clc-d and exported only 10 percent as much 
aluminum as it ctniMimed in 1979 or 1980, Australia did only slightly 
better. 

Hiese aluminum recovery rate;* can only prowdc a relative index of 
how well a nation has performed. The figures include scrap from 
fabricating mills, so-called "prompt scrap," and this undoubtedly 
overstates progre^ in uicli major producing country. Nevertheless, 
the dramatic differences between countries, especially those with 
high Kites of production and consumption, am be instructive. 

The pattern of recycling clearly corresponds with energy prices. The 
United States onlyten years ago ranked low among the world's major 
aluminum producers. (See Table 5.) Subsidised hydroelectric power, 
cheap coal, and the advent of nuclear power plants kept electricity 
prices low. But coa 1 price increases and nuclear power plant cost 
overruns in the aluminum producing Tennessee \ alley and Pacific 
Northwest greatly increased the cost of power and thus made the 
production of primary aluminum more costly. 17 These power cost 
increases had a dramatic effect on aluminum recycling; recycling 
grew from 17 percent to 32 percent in ten years. The rate of growth in 
secondarv aluminum production averaged 6.4 percent each year in 
the last decade" compared to 2.3 percent for aluminum. 1 U S. scrap 
consumption tumped a prodigous 17.7 percent in 1981. The most 
dramatic change came m recy cled aluminum cans, only 15 percent of 
all aluminum cans were recycled in the United States in 1972, but over 
half were recy ded in 1981. 11 The United States recycled as much 
aluminum uui scrap in 1981 as the entire continent of Africa produced 
in both primary and secondary smelters, This also means, of course, 
that the United States threw away more recyclable aluminum in the 
form of beverage cans than all of Africa produced. Vt 
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28 Table 5, Aluminum Recycling m Selected Countries, 1954-81* 

1954 I960 1965 1970 1975 1981 



France 

West Germany 

Italy 

Japan 

United Kingdom 
United States 

World Estimate 







(percent) 








21 


19 


17 


20 


23 


27 


45 


39 


39 


34 


30 


J3 


27 


29 


33 


37 


41 


41 


19 


26 


29 


28 


n.a. 


25 


30 


32 


36 


35 


30 


28 


18 


16 


17 


17 


26 


32 


19 


16 


17 


17 


21 


28 



ThfM: LuuntiiL-H jvpri-M.il t 30 pL'fCLiitt w^rU iiLuntmum pruduUiun. Ruiyilin^ ratub 
rcprt^ni M.v*ijd**r> rvcuvtrv, irutuUinj, &^r*ip uluminuiii iuii>umcd in bulh primary 
*vwnJitf> priAluUiuji, tinJ nt* scrap txpvrfej as a p^Kvnt of aluminum con 
sumption. — - 

Source*. Ltujifird L Fi&vtunan, World Mmini Trunk* ami LI. 5 rwHi'm* (Wash- 

ington, D.C.. Ru*** uru.*s for the Future, 1980) (through \9T0\ t and! /Uhujj/iuj/i 
MtitalatiJ Ktvav for 19S1 (VV^Iiinjton; D.C.. The Aluminum Association, 
In^ \9H2), [1975*1981], 



Nurvv^) ib the uorld'b buth largebt aluminum producer and is fourth 
highest in per capita aluminum consumption. Ytit jt recovers only 20 
percent of the aluminum it lonsumeb, Thib poor record ib probably 
due to *Ioruay'b abundance of inexpeHbl\e hydroelectric power. 
Though the long-term migration of energy intensive indubtrieb to 
energy rich countries Mich as Norway may l>e a positive step toward a 
sustainable society, in the current era of unattained recycling poten- 
tial, it presents a Hidden pitfall'"' Whether subsidies for energy u&e 
come in the form of energy price regulations, jgo\ernment and de- 
velopment bank Gnandag of hydroelectric facilities, or environmental 
degradation horn flooding, species extinction, and fuel combubtion, 
they unnecessarily waste resources. The low worldwide rate of alu- 



milium recv cling sajggesb that energ) projects) planned in order to 

?ermit additional primary aluminum production are unnecessary 
en \ears of enwronrnental opposition tu hydroelectric de\elopment 
in Norway hasjed to reduced expansion of primary aluminum pro- 
duction tliere, r Similarly, opposition hailed a dam designed to pro- 
duce power for aluminum smelting in Tasmania. 4 * These actions, 
ironically, ma) increase the availability of affordable aluminum since 
they wifl force a more economical use of resources, 

Despite high energy costs, Japan recycles only aboul 25 percent of the 
aluminum it consumes, But per capita aluminum consumption has 
been low in Japan until the labt decade, when rates climbed sharply 
Much of Japan s ' consumption,'' in fact, is shipped out of the country 
in manufactured products such ab automobiles. The Japanese mainly 
use bteel cans and glass bottles for beverages, and so less aluminum 
scrap is available than in the U.S. On the other hand, Japan's primary 
aluminum industry hab beriously lost its ability to compete-as has 
Italy's. Japan generates electricity with oil, so power there now costs 
more than in most countries. Japanese primary aluminum produc- 
tion, as a result, has dropped by about 25 percent pver the last ten 
yean*, and the industry's Josses in 1932 totalled over $500 million, " lu 
Lesb than 20 percent of the industry's primary aluminum production 
capacity, in fact, is deemed competitive. 150 In 1981, the Japanese actu- 
ally produced more aluminum from secondary meta] than from pri- 
mary source**. One-Quarter of the scrap processed uas imported from 
the united States* bringing back parts of the Toyotas and DatSunS, as 
it were, In the meantime, Japan has imposed tariffs on Imported 
aluminum ingot, and has pursUed investment in primary aluminum 
production in seven countries. Japan's share in these investments 
assures Japanese companies as much primary aluminum production 
as Japan used in 1932 (872,000 tons per year).* 1 Italy's primary alu- 
minum industiy has tottered on the brink of collapse for several 
years, and the secondary industry may be the only remaining healthy 
segment. 52 

Low levels of aluminum recycling in the Soviet Union may be attri- 
buted to the complicated and hitflily centralized control of materials 
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production and allocation, and to cneigv price diblorlionb similar to 
those caubed bv cnergv price contiolb m^ effect in the United States 
during the seventies. A 

Ab \\i\h v\abte paper, international trade brings a new and dynamic 
tune to the recovery uf scrap aluminum. Scrap moving across 
national boundaries in 1980 totalled 820,000 ton*, representing more 
than 3 percent of world aluminum production. 1 With the price uf 
he rap at 36 c per pound, the value of international!} traded aluminum 
scrap amounted to almcfel $600 million in 1980." 

Three leading conbumerb of recycled aluminum Japan, Webt Ger- 
man) , and Itah all import Luge uuantitieb of aluminum bcrap- The 
volume of icrap imported bv Japan in 1981 equalled Japan* volume 
of aluminum consumption ten yearn earlier. With primary production 
declining a* a result of oil price increases, secondary production in 
japan hab increabed 138 percent o> ei the la*t decade, \\ ith a* much as 
70 percent of thib increase made possible bv bctap imports Twenty 
percent of both West Germany"* and Italy b total aluminum produc- 
tion in 1980 can be attributed to aluminum baap importb. European 
ucrap bmelterb, nevcrthdesb, p^be a threat to the free trade of alu- 
minum. Seeking Kmei bcrap prices, they argue for increabed trade 
barriers to reblnct exports from their countries. A trade publication of 
the secondary bmollcr r indubtry repurtb that "EEC becondary smelters 
are . . . endeavouring to ensure that the export of high value and 
energy rich raw material ib rebtrivted b\ the re introduction of export 
quotas" Thebe uuotab were removod oy LLC countries in 1981 and 
replaced with a lebb restrictive export licensing bybtetrt Exports of 
aluminum doubled after these trade rebtrictioiib were eased/* 

The importance of trade to the growth of recycling is clear. If the 
btrategv for rec>clerb ib "market* firM, collection second/' then that 
strategy will be defeated by effort* to *upprc** aluminum bcrap 
prneb- Such an approach ha* historically plagued the iron and steel 
.scrap industry. Ine importance of recycling aluminum cans also ib 
clear, fully a quarter of all U-S. aluminum production goes into 
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"Deposits are now required on all . 
beverage containers sola in Sweden, 
Denmark, Norway, the Netherlands 

and several provinces in Canada," 



packaging, Mf ul this uilu bv\ cragv containers* Whereas Mexicans in 
1981 used about 0,5 pounds of aluminum per capita for all uses, ^J- 
Amencans used b.7 pounds per capita for beverage containers 
alone*"" And while packaging can be an important means of pro- 
tecting food and other products, unless ret) Jed, ^nch consumption 
would not seem to be sustainable. 

The private sector has made commendable progress in collecting 
aluminum cans for recvding, One of the most exciting innovations in 
reeveling is the "reverse Vending machine/ 1 The machine accepts 
aluminum cans, reject* ferrous can*, glass, or other^umv anted ob- 
jects, weighs the aJommum deposited and dispenses monej or cou- 
pons in pavment, One machine in Dickenson, South Dakota, re- 
claimed 109 tons of cans in one year, and 20 reverse vending 
machines in Denver, Colorado, paid out over SI million in an 
18-month period."* Sweden reported!) will build and install an esti- 
mated 10,000 rcnersc* vending machine* a* part of an effort to recover 
75 percent of all aluminum cans used in the country . This would sale 
10,000 tons of aluminum anmiallv {500 million cans), eiiual to Swe- 
den's annual aluminum imports.* 1 

The Colorado-based Coors Brewery make* a special effort to recycle 
cans. It ha* a contract with its aluminum supplier that provides a 
discount in return for reunered aluminum- Coors opened eight re- 
cycling centers in Atlanta,. Georgia, even before it sold products 
there. Jn fac t the company each jear collects more than 50,000 tons of 
aluminum cans in more than 20 states/*' 

Though it Is encouraging that Americans nun recycle 54 percent of 
the cans they use, countries and individual states with container 
deposit legislation fnne made much more dramatic gains. Deposits 
are now required on all be\erage containers sold In Sweden, Den- 
mark, Norway, the Netherlands, and several provinces In Canada- 
Nine states in the United States nov\ require deposits on beverage 
containers, and the recent addition of New York, the second most 
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populous state, to this list represents major progress for recjcting. 
pec Table 6h) Return rates ot both buttles and cans exceed 90 percent 
in most States, almost twice the U.S. national rate. 61 

In almust till states with container deposit laws, total litter has been 
reduced b\ 35 to 40 percent b) \ulume, and be\erage container litter 
b> 75 to 86 percent by number of pieces In Oregon, the U.S ; pioneer 
in thi±> policj, a net lotSI of 200 jobs were created. In Michigan, the 
first state to test container legislation in a densel) populated urban 
setting, 4,600 jobs were created. Mo state With a bottle bill has lost 
jobs on a net basis- A nationwide beverage container law in the 
United States would, according to the U.S. General Accounting Of- 
fice, create a net total of 100,000 jobs. As an additional benefit. Utter 
cleanup costs in Maine were reduced b> 50 percent. For all these 
reasons, almost three-cjuarters of the h.S* population fa\or& en- 
actment of container legislation. 02 

*% 

Promoting the use of aluminum containers in preference to othtfra 
might actually conserve resources. The steel can, when it is tin plated, 
is so difficult to recycle that even the recycling industry calls it ''a can 
of Vvorms/"* 1 "Tin' cans, which are fnostl) steel with a thin coating of 
tin to pre\ent corrosion, are not easil) readable because 1 the tin fu&es 
with trie steel. Mo&t recycled tin cans, in tact, are used as a catalyst in 
cupper production. The metal in the cans is actuall) iwOnsumed in the 
process and cannot be recovered. 

The aluminum can, which is readil) recjciable, could beneficially 
replace steel-alloj or bimetal cans, and even glass- Though reusing 
bottles saws large amount* of energ), recycling glass &ave& only 
small amounU of energj. Unless a returnable bottle "is re-u&ed ten 
times, it offers no energ) savings over rec) Jed aluminum can& T Alu- 
minum, because it is more amenable to recycling, could replace the 
steel and glass now used for food containers and Would thus save 
energj and materials. Ways would have to be demised to strengthen 
aluminum cans to prevent denting or collapse. Aluminum beverage 
cans retain their shape in part due to the pressure provided by car- 
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Table 6: U.S. States with Beverage Container Deposit Laws and 
Their Container Return Rates 





Effective 
Date 


Reff liable 
Bottles 


Cans 






(percent) 




Oregon 


1972 


95 


92 


Vermont 


1973 


93 


90 


Maine 


1978 


93 


93 


Michigan 


1979 


96 


96 


loiva 


1979 


96 


90 


Connecticut 


1980 






Massachusetts 


1983 






Delaware 


1983 






New York 


1983 







Sources: William K. Slurem^n, Qiti and Bittitt Bill* (Stanford, CjIjL California Tublie 
Intercut Rebirth Croup And Stanford Environmental Uw Society-, 1981), 
p. 193, and Experience With Beverage Container Dcpu^H l^tt&Show 
Positive Bvntfib," U.S. Confess Gen^raF Auxwnhng Office (PAt>3i 03), 
December 11, I960, pp. 16, 40. 



bonaU'd gab m the be\eragus, and burnt' anal^bb beliuve that Ikjuid 
nitrogen plated m tans containing nontarbonatcd products could 
ser\e the ^imv purpose The energy required to produce aluminum 
cans is comparable with refillable glasb bottler un an uunce-forounce 
basis, and is lower than for steel can*.** Thus the ongoing switch to 
aluminum tanb for be\erage coniuinurb might bring resource ton 
Mjrvation bem?fitb as might a similar switch in food containers- 

Se\ural tfxotit m eta lb are ust:d as aluminum allo>b, Magnt'bluin and 
manganebe add strength and workability to aluminum, making it 
satisfactory for can produttiun. Copper and ^inc add high strength 
and torroblon resistance, making aluminum ideal for use in airplanes, 
bpact'shipbj and automobiles. A tombination of magnesium and bih 
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ieun make** aluminum a useful substitute tor copper electrical cable* 
The production of these al\>ys present* an opportunity tu recover 
these exotic metals in aluminum recycling, but also creates a problem 
by contaminating aluminum, 

Aluminum products each ha\e strict specifications fur the amount of 
other metals tli.it may be present, Aerospace or auto scrap with 1 to 2 
eri.cn t zinc could not simply be melted and then usea to produce 
everage containers. Recycling the various alloys requires sophisti- 
tilted testing, sorting, and blending of scrap to produce acceptable 
new alloys. Stainless steel, tree zinc, and magnesium, oil of which 
nia\ be mixed with scrap in the collection process, contaminate alu- 
minum and thus impede ret) cling. Magnesium can be refined out of 
aluminum, but the process producer fluuride air emissions and is 
expense. Stainless steel is nunmagnetic and is difficult to detect, 
The lung-term recycling of aluminum and uf its alloys will increas- 
ingly depend on the de\elupment uf impro\ed means of sorting and 
refining scrap. 

Growth in recycling will depend un both market development and 
^crap collection. International markets, especially in developing 
countries, could provide the impetus for increasing collection in 
countries mth high consumption rates. Investments in secondary 
reco\ery can be encouraged by international lending agencies, 
nations desiring to impro\e their balance of trade, entrepreneurs, and 
em 11 oilmen tal ists. International banks could exploit this opportunity 
to promote efl\ irunmentally acceptable growth uitli a technulugy 
that can produce aluminum for half the capital cost of primary facili- 
ties* and onlj 5 percent uf the energy operating eusts, But the World 
Bank, for example, has apparently all but ignored this potential in its 
furthcoming "World Aluminum Industry Study," preferring instead 
to ask traditional questions about how much new electric capacity 
investment will be required to run primary facilities/^ 

National gu\ernments, inoreo\er, seem interested mainly in primary 
aluminum production, The response of the Ministry uf International 
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"Use of the electric arc furnace has 
grown dramatically in those countries 
witlvthe-highest^teel retyclingjates^ 



Trade and Industrv in Japan to the high ^osl of primarj production in 
Japan ha*> been to mo\e the industr) to developing countries with 
cheap hydroelectric power. 

Secondary aluminum prowdes an alternate e lo environmental!) 
troublesome additional pnmar\ aluminum production. But taking 
advantage sji the alternative will require inviting time and monej in 
campaign*, tu enael container deport legislation, assuring free trade 
in scrap, and de\j*>mg energv pricing policies that reflect the real 
economic cost of energy* 



Iron and Steel Recycling 

Detroit^ according to the iatto\>n strip Shut, is the Saudi Arabia of 
scrap/' This is not jii^t ruperbole, lor automobiles junked each jear 
in the United States produce scrap equal to 4 percent of world steel 
production. 

The amount uf scrap recycled m the three major steel-making tech- 
nologies differs dramatically The open hearth furnace general!) uses 
about 45 percent J>crap and 55 percent iron ore, The basic oxygen 
furnace uses only 28 percent scrap, the rest made up of virgin ore. 
The electric arc furnace, howe\ei, can use wrluall) 100 percent scrap. 
Use of the open hearth, the old workhorse of ihe steel industry, 
declined dramatical) following World War II, giving wa\ to the less 
scrap-efficient basic ougen furnace/ 1 * 1 The basic oxjgen furnace pro- 
duced on I) 4 percent Jf U.S. steei in 1960, but now produces over 61 
percent, a'trend lhat has? diminished recycling. The use uf the electric 
arc furnace also grew o\er tlie same period, from 8 lo 28 percent of 
U.S. production, and has had the opposite effect,*" Use of tne electric 
ari, furnace has grown dramaticall) around the world, especially in 
those countries with the highest steel recycling rates. 

The electric arc furnace offers powerful ad\anlages, Energj costs are 
cut b> 75 percent, capital requirements are ^ut in half, and finished 
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Meel can have a price advantage of as much as a $180 per ton over 
LonventiunalU produced steels. The electric art furnace should be 
attractiv e in cfvbt ridden countries needing to in\ est in steel produc- 
lion. 711 

The world &teel industry now u&e& strap fur 45 percent uf its iron 
requirements, and man) countries rate high marks for iron and steel 
rec> cling, ' Those with the best records use scrap for 60 to 75 percent 
uf the metal used in steel making, if steel mill scrap is included. But 
steel mill scrap basically just recirculates in the production proce&b, 
meaning that these percentages are cut by half if only purchased 
scrap — scrap from fabricators and consumers — is counted. Post- 
consumer strap recovery represents onl) one-c|uarter of all iron and 
steel recycled, and if the United states l& any indication, only 45 
percent uf the iron and steel that becomes obsolete, or ready for 
recycling following consumer use, is actually recycled each year, 73 
Morevn er, this rate is only half as high as in 1955. (See Figure 2.) 



One measure uf the lack of prugress in iron and steel recycling, in 
fact, is the increase in the stock of obsolete scrap available for but not 
being used in recycling, In 1978, the backlog of recoverable ferrous 
scrap in the United States alone totalled mer 600 million tons, Since 
then, this backlog has grown to 680 million tons, and should continue 
to grow/ -1 



Certain countries appear to have far wurse reveling records than 
others in iron and steel. Among Eastern Blue nation*, Czechoslova- 
kia, (Viand, East Germany, and Hungary consume scrap at relatively 
high rates* The Soviet Union, however, ranks as une of the lowest 
users of scrap in the wurld with a rate half that of the United States, or 
the United Kingdom, China, Argentina, Brazil, and Yugoslavia con- 
sume very km levels of scrap, Necessity again appears to be at work, 
fur countries with sufficient indigenous sources of iron ore do less 
recycling, (See Table 7 r ) 
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'The electric arc furnace should be 
attractive in debt-ridden countries needing 
. _to invest in steel production." 



Table 7. Steel Consumption and Scrap Recycling in Selected 
Countries, 1980-1982 



Annual Steel Recovery 
Consumption Per Capita Rate 





(pounds) 




Belgium- Luxembourg 


714 


40 


United Kingdom 


715 


35 


United States 


1,120 


35 


Netherlands 


723 


35 


Japan 


1,387 


31 


Poland 


1,162 


31 


Czechoslovakia 


1,607 


30 


Spain 

West Germany 


514 


29 


1,210 


27 


Italy 


1,010 


24 


Sweden 


" 1,096" - " 


24 


Brazil 


291 


21 


India 


40 


18 


Soviet Union 


1,250 


17 


China 


99 


9 


World Estimate 


400 


25 



'Rfpfv^ent* stuel strop iolkvti.*d tCMjudinj; iiMruiLiUng still mill **rap and inJuJing 
nt?l exports) A percent ul steel vun^umcd, three-year average- 

Sources: V\ orktw^Kb t^tim.Ut^ frum \Uutrnt> luiihwkt 1981, Vol III $lalt>Uuil Ab 
*tmck, 1983, and published \UU pM idixl by tlu thiriM u International de la 
Rocuperaikm. 



Put Lining J run ore bcvauM.' it a\ tillable may be a false economy, 
be nip cobte little mure than iron uro and can bt comerjted to steel uifh 
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much loner capital lu*»L*», The most vibrant sector of thy U,5. *teel 
indlMrv, in faU, the "minimi]!," nludi indudo dedric *iix fur- 
naq-;* ifbing ;»u*ip. The Nutor mil] in North Carolina is a good cxam- 
ple^earning a large profit in 1982 dimny one of Hhj norst \ears ever 
in the steel industry, 
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Export restrictions threaten the 
$11 billion world ferrous 
scrap industry/' 

v 



A valuable new iron ore reduction technique, direct reduction uf iron 
(DR1), eliminates coking and reduces energy costs. The pig iron pro- 
duced by PR! isev en called artificial scrap. Many countries, including 
Brazil and Nigeria, have adopted this technology. Total capital costs 
fur direct reduction, however, run as high as for conventional steel 
prv>ductioii. Despite the ad\ antagc of scrap based production, Brazil 
still has one of the world s lowest rates or scrap utilization. Nigeria 
has recently moved to eliminate its di pendeiice on impoited steel b> 
investing in direct reduction of iron ore. At a new mill, directly 
reduced iron is mixed with scrap in four new electric arc furnaces, 
with scrap supplying 23 percent of the charge. The result lias been 
unsatisfactory, now ever, since the total cost of Nigerian steel is S880 
per ton compared with import prices of $315 to $450. Nigeria might 
instead have collected more ot the large quantities of automobile 
scrap now rusting in junkyards around the country and processed it 
in electric arc furnaces. The cost of scrap-based steel would probably 
have been even lower than the most fav orable finished steel import 
price and only 25 percent of their current production costs. Tnui>, 
developing countries with or without iron ore resources should find 
electric arc production the technology of choice, followed by direct 
reduction of iron ore. 

Developing countries and all nations not well endowed with scrap 
may percei\e that investing in electric arc furnaces is unduly riskv. 
History has shown that *Lrap exports have been and couhl easily 
again be restricted. United Store* steel makers have consistently 
sought to keep scrap prices low by lobbying the U.S. government to 
restrict the export of scrap. Such policies seriousH diminish the pros- 
pect for iron and steel recv cling. They threaten the SI I billion world 
ferrous scrap industry, in which the United States his the largest 
stake. In Wt*0, before the Worldwide recession devastated Hie scrap 
business, L.S* scrap dealers handled a volume of more than $5 billion 
worth of strap, making it the largest recycling market in the world. 
The United States exports about 15 percent of this total, and this 
enables the countrv to dominate worM trade in iron and steel scrap. 
In NSO, the Uniteif States exported mon* than 11 million tons of scrap 
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worth almost $1.3 billion, for 75 percent of the world's net intei 
national trade in iron and steel scraps 5 

U.S. steel makers ma\ have legitimate complaints about unfair trade 
prdt-tites m some steel producing notions Western Europe, for ex- 
ample, prouder extensive subsidies to steel makers many of which 
tire owned in large part fiy governments. These Subsidies are not 
reflected in sleel prit.es and therefore not only permit unfair com- 
petition but also diariAJLiragt more t.obt Wiethe production, meaning 
greater use of scrap. ^ Just as the defense of free trade requires main- 
taming open borders, it requires regulation of unfair trading prac- 
tices. 

Many metals are aiiuyed w ith irun to increase its strength, resistance 
to rusting, and due tilit\ . Stainless steel, which may contain 11.5 to 26 
percent t-hroirvium, and usually a smaller percent of nickel, is prob- 
ably the best known allo\. But cobalt and titanium, for example, are 
increasingly used to add high strength and corrosion resistance in 
duplications sut.b as aerospace that require high performance, Molyb- 
denum and vanadium make alloyed steels Useful in structures and 
mat. lime tools. Sorting, separating, and reprocessing these alloys has 
become a sophisticated business, 

be rap processors n\>vv use shredder*, flotation devices, melting fur* 
natc*, and other equipment to prepare tomplex mixtures of scrap 
metals f\jr ret.vt.ling. An dUhmiufrile, for example, contains not only 
iron and bteel but topper wire and zinc handles. Scrap processors 
now are so profiuent that \ irtuallv 100 percent of the zinc in recycled 
automubiles is recovered. These Aills uill ha\e to become even more 
highly developed, huwe\er,Jf ret-jeling of iron and steel is not goifig 
to result in their contamination by other metals. 77 

Market de\elopment must be the first priority for recycling's pro- 

moter*, Promotion would best be accomplished by stimulating in 

vestment in electric arc furnaces and removing trade barriers. The 
need to l unserve energy has been the greatest impetus to the use of 
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"Scrap processors now are So proficient 
that virtually 100 percent of the zinc in 
recycled automobiles is recovered," 



scrap because scrap contains grtMt quantity of embodied energy. a* 
Eliminating subsidies fur cnt;rgv production and use should be a high 
priority for promoting iron ana steel scrap recycling markets-. 

Promotion of iron and stec 1 collection will be much more difficult, 
Beverage container deposits recover steel as well as aluminum 
^ and glass and more important, thuy virtually eliminate the use of the 
hteel can, This saves resources overall. Substituting more readily 
recyclable aluminum in food containers might also be encouraged. 

Flow control law* -law* requiring that recyelables flow to publicly 
owned or backed resource recover) faulities-^can hurt steel recycling 
just as much as the) hurt paper recycling. Monopolization of mu- 
nicipal markets for scrap collection diminishes the marketability of 
scrap by reducing economic incentives for scrap collection. 

Just as incestmentt> jn e lectric arc furnaces and direct reduction of iron 
ore promote recycling, so too can investments in decreasing the 
amount of scrap produced in concentiona.1 steel making. Most stee 1 is 
cast by first cooling and then reheating pig iron for casting. In the 
United States, 21 percent of all steel is continuously cast, compared to 
32 and 60 percent in Eastern European countries and Japan.™ Con- 
tinuous casting, though requiring large capital investments, will 
eliminate much uf the requirement for reheating and will also elimi 
r.ate large c|uantitic-*> of the home scrap producecT Continuous casting 
would thus increase demand for iron ore, directly reduced iron, or 
obsolete scrap to replace home scrap. Given the large re&ervoir of 
obsolete scrap acaiiable, application of continuous casting could pro- 
vide a large opportunity for increasing scrap use. 

Norvcay and Sweden have been praised widely for their efforts to 
recvele scrap cars. Sweden in the seventies suffered from the blight of 
400,000 abandoned car hulk* littering the countrvbide. 7 " A Swedish 
law took effect in 197b requiring disposal uf car hulkfe with authorized 
hemp dealers. In Norway, 50,000 hulks similarly had been aban- 
doned, vuth 20,000 per year being added to this total. Norway fol- 
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lovved Sweden's c:\mnple and enacted its ov\n automobile disposal 
law, hut applied tax rather than regulator) pulkv. Enacted in May, 
1978, Norvvav 's automobile deport law imposed a S100 deposit on 
iK\\ uiirs, refundable u ith a $50 bonus for a in ^ir properly disposed, 
The law resulted in the collection of 33,000 tar hulks in the first eight 
months of the program's operation compared to an average 20,000 
per year before the law.* 0 

Though Nuruavs var deposit and Sweden \ disposal law have been 
apparent sm-i_csj»es ihev vwuld |u\ e been unnecessary without arti* 
tkial constraints on the scrap market, Sweden has essentially pro- 
hibited exports of iron and steel *crap since 1927, and Norway per- 
mits export of *aap onl> v% hen lh., »,oold-be exporter demonstrates 
that nu market fui it exists in Murv av , The result is a greatlv reduced 
market that peimits prue fixing anJ artiiii *atl} suppressed* prices.*' 

On the other hand, Nurvwtv produces iron n fact that one uould 
expect lo reduce sciap Use. 4 ' The autumolalc deposit ma\ have 
helped offset this factor. The refund »vstem reduced the cost of scrap 
volfettion and thus encouraged iron and steel reading. The auto- 
nioLtk deposit refund pohev could also he applied "to spur recycling 
in iron ore-rich confines such as Brazil. 

Ju*t as the complexity uf iron and steel, aluminum, and paper re- 
c>clm^ ha^> gru^n v\'ith the variety and jollification of society's 
material needs, the matrix of forces affecting iec\cllng rates has 
gr*iv% n. Deflecting and concentrating these forces in way s that accel- 
erate recycling has thus become a difficult task. But by apply ing the 
lessons learned in materials recycling in the seventies, lessons that 
clearK define a few basic principles recycling can serve society's 
interests as no other process can. 



Steps to a "Recycling Society" 

WheJi Epimethcus ran out of materials for mankind, Prometheus 
saved the da\ bv providing energv, the ultimate resource. Society has 
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tised L-nerg) to ueale a Health of machine* and ±ihullor. But no** as 
the age of cheap cnerg) fades, and ab inflation, joblebbness, and 
pollution intensify, biibtaining material liv ing btandard* in rich coun 
tries and batching ba^ic material needs in poor countries becomes 
more difficult tlian ever. Reading, in a kind of reversal of the Pro- 
methean solution, > leljs bac£ much of the energ) and capital invent- 
ed in materials* In thib ua\, recjcline conserves energy, fights pol- 
lution and inflation, creates jobb, and improves the outluok for the 
future of materials. 

Progress made in the seventies proves reading's practicality and 
north. The ability of Japan and the Netherlands to collect half of their 
uaste paper suggests that the uorld oin profitably double Us rate of 
paper recycling, Thy success of programs encouraging the sorting 
and recycling of consumer wabte in borne Japanese utieb has reduced 
the amount of land required tor uaste dumpb b) 40 percent, thu* 
ba\ mg dibpcbal cobts and irnprov ing the environment. Beverage con- 
tainer deposit legislation in nine U.S. states has proven the political 
and economic desirability of recycling* Return rate* for bottles and 
canb e\cOecl 90_percent m thebe Mates. Maine hiis cut its litter col- 
lection cObtb b\ bO percent, and Michigan's economv has gained a net 
total of 4,600 fobs. 

The development of a dvnamic international trade in scrap paper, 
aluminum, and iron anj'btcvl lias shocvn that huge markets can be 
created for collected vcaite. South Korea's abilit) to produce 40 per- 
cent ut itb paper from jjjWtai "able p^pcr indicates thai paper use 
tan be expanded in increasing!) literate Third World societies, with- 
out increasing pressure On forestb. And because mills for recycling 
paper cost half ab much to build a* milk Using v irgin pulp, recycling 
uin reduce- the deb U-uLdnv doping jGjuuidCb^uge_jmp_ojJs_o_f_ahij_ 
mmiini bcrap bv ltah and Japan have enabled them to sustain indus 
tneb buttering from "the high cost of oil fired electricity. The United 
States hab sustained a competitive aluminum industry by increasing 
receding to the extent that tl nou produces more aluminum from 
recycledcans than Africa produces in total. 



* a Spain and ltalv have shown that the) tan compete successfully in 
steel markets t?) u*>ijig purchased iron and steel scrap instead of iron 
ore for half their production requirements The United States, with its 
$1,3 billion annual earning* from exported ^crap iron and steel, has 
illustrated the tangible value of collecting waste. 

Nations that have moved. toward recycling paper, aluminum, and 
irun and steel have thus* enhanced their competitive position in inter 
national markets. Rccvcling will become an even more important 
factor in international competitiveness as en erg) and capital costs 
increase the cost of producing virgin materials. 

Despite gains the world has fallen far short of achieving recycling's 
potential* Onl) about one-fourth of the paper, aluminum, and iron 
and bteel used in the wprld is recovered for ret) cling. This rate could 
bt doubled or tripled for each material. But a series of difficult steps 
must be taken to collect rex) liable materials and U>de\ elop additional 
markets for them. 

Three steps will lead to a 'recycling societ)/' The first requires that 
consumers pay the foil costs of the materials ihev use. The world's 
torests havt: been cut faster than the) have been replaced, a practice 
that makes wood cheaper now, but at the expense of future genera- 
tions. Setting aside additional forest reserves Would make virgin 
palpuood more expensive compared to waste paper, and would both 
dbbOre the protection of borne forest* and encourage paper companies 
to boy waste paper, The US. Forest Service, which owns half the 
sottwood timber in the United States, should consider reducing sales 
of trees for harvesting as long as waste paper is underutilised* 

This Urst step also requires a special effort to reduce energy price 
subsidies. No single factor has increased recycling more in the last 30 
tears than the energ) price increases of the seventies. Recycling saves 
energ), and industries adopt recycling as a wa) of Cutting energy 
costs, but when the price paid b\ industry for energy is distorted by 
subsidies, industries are less ixioiiyatcd to recycle. Tnus, when &ocic* 
q 1 es subsidize en erg) u^e b) providing grants or loans for dams and 
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"No Single factor has increased recycling 
more in the last 30 years than the energy 
price increases of the seventies, * 



Cower plants or by applying measures that hold the price of energy 
clow replacement costs, tney entourage environmental dtgradV 
tion. To subsidize energy consumption is to subsidise the "throw- 
away society/' 

The second step requires building world markets for scrap paper, 
aluminum, and irun and stceL Wealth} caun tric^ restrain the export 
ut strap iron and steel and senuusly inhibit the use of imported scrap 
in developing countries The Common Market countries restrict scrap 
trade between a member country and a nonmember country. Den- 
mark, Sweden, and Austria prohibit essentially all scrap exports, and 
the United State* continually considers limiting scrap exports. Few 
countries n^ding new steel production capacity will risk reliance on 
imported scrap unless scrap-exporting countries remove the threat of 
scrap "embargoes/' 

The tinal step, one that will also mluce environmental subsidies, 
promote international strap trade, and soften the impact of higher 
energy prices, is the greater collection of wastes. Container deposit 
legislation tan dramatically increase the return of beverage con- 
tainers. Incentives, information, ur the threat of fines and non- 
toilet tion of garbage tan induce greater collection of recyclable mate- 
rial, A wide variety of policies, in fact, will stimulate recycling, and 
can be applied on national or local levels. 

These *teps will not be taken dimply because they are logical or 
urgently needed, but because concerned citizens insist that they be 
taken. Conservationists have shown too little interest in assuring 
market pricing for energy and free trade of scrap materials, though 
they have much at stake in these polities. National and local govern 
ment leaders have shown little willingness to take the difficult step of 
requiring collection of recy Jable materials, but the rferne costs of htter 
cleanup jnd landfilling waste will increasingly press them to do so 
Industry leaders will increasingly be forced by mgher energy and raw 
materials prices to consider recycling or face a future in which they 
cannot compete. 
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a/_ The future of .ill suiJet) w ill be an uneasy one if a major portion of the 
tcO world is to feed to live w ith a luu or declining materials standard. As 
phWeist David Rost: has written, "In the worldwide search for routes 
to a juster and more sustainable society it has become clear that a 
peace in whidi the world Is divided ever more rigorously into havtft 
and Inne nob is neither just nor likely to be sustainable. Materials 
reeyjing has become necessary if society is simply to maintain cur* 
rent living standards. But within this necessity lies the opportunity to 
jnipruve the material well-being of all the world s people, ,*ind to do 
*o without great lusI to the environment. In this resides thu great 
virtue of recycling. 



/ 
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